Novel thiosemicarbazones derived from formyl- and acyldiazines: synthesis, effects on cell proliferation, and synergism with antiviral agents.
The synthesis of a series of novel thiosemicarbazones (TSC's) derived from various alkyl diazinyl (3-pyridazinyl, 4-pyrimidinyl, 2-pyrazinyl) ketones and 3-pyridazinecarbaldehyde and their evaluation against herpes simplex virus (HSV) and human immunodeficiency virus (HIV) as well as the determination of their cytotoxicity are described. In addition, the effects of combination of such TSC's with the well-known antiviral drugs acyclovir (ACV) and 3'-azido-3'-deoxythymidine (AZT) were studied. Under our experimental conditions, i.e. determination of virus-induced cytopathic effect upon infection of HUT78 cells with HSV-1 and upon infection of MT4 cells with HIV-1, no antiviral activity could be detected with any of the TSC's. However, pronounced effects on proliferation of these rapidly growing T4 lymphocyte cell lines were observed. Clear structure-activity relationships with regard to these cytotoxic effects could be established: compared to pyridine, pyrazine, or pyrimidine-derived TSC's most of the 3-pyridazinyl congeners investigated are less cytotoxic; introduction of a methyl group into C-6 of the pyridazine system or prolongation of the acyl moiety in these compounds has essentially no influence; all compounds bearing an N,N-dimethylamino or a cycloamino substituent are much more toxic than those with an NH2 or NHR substituent; the nature of R in the latter type of compounds has only moderate influence. It has been reported that combination of TSC's with the antiviral agent acyclovir (ACV) results in potentiation of this well-known drug. We evaluated the potential of our series of novel TSC's in combination with ACV for inhibition of HSV-1-induced cytopathic effect in HUT78 cells and in combination with 3'-azido-3'-deoxythymidine (AZT) for inhibition of HIV-1-induced cytopathic effect in MT4 cells. Only four compounds out of this series, all characterized by an unsubstituted NH2 group, exhibited moderate synergism with the above mentioned antiviral drugs. Our results do not support the previously expressed opinion that TSC's are selective antiviral agents. In our test systems no evidence for inhibition of virus-induced cytopathic effect was obtained. The TSC derivatives exhibited a broad range of cytotoxic effects, some at concentrations considerably below those reported to have antiviral efficacy. Several of our novel diazine-derived compounds proved advantageous over the previously described pyridine analogues with regard to cytotoxicity. Moderate synergism could be detected for relatively noncytotoxic TSC's with the antiviral drugs ACV (antiherpes) and AZT (anti-HIV).